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Berkovich space ( analytic space )





(i) Pl\{ } Annulus
(ii) good reduction
(iii) totally degenerate reduction
2 Berkovich spectrum
Berkovich analytic space rigid space




– $A$ $||$ : $Aarrow$
$\mathbb{R}\geq$ selninorm (i) $|0|=0_{\text{ }}(\mathrm{i}\mathrm{i})$ $f.yc\in A$ $|f-g|\leq|f\cdot|+|g|_{\text{ }}$
(iii) $f,$ $g\in\wedge 4$ $|fg|\leq|f||g|_{\text{ }}$ (iv) $|1|=1$ 4
$|f|=0$ $f=0$ norm
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(ii) $|f-g| \leq\max\{|f|, |g|\}$ non-Archimedean
$|fg|=|f||g|$ seminorm multiplicative
multiplicative norm (height 1 ) valuation valuation
$\underline{=}$
Banach $A$ $||||$ $(A, ||||)$ $A$
$||||$ Banach $(\mathrm{A}, ||||)$
seminorm $||$ bounded $C>0$ $|f|\leq C||f||$
$f\in A$ seminorm $||$ multiplicative
$C$ 1 ( ) trivial norm
Banach
non-Archimedean field non-Archimedean val-
uation non-trivial valuation
2.2 Spectrum
2.1. $A$ Banach Berkovich spectrum $\mathcal{M}(A)$
bounded multiplicative seminorm $||-\neq|f|$ $f\in A$
22. Banach $A=K$ bounded multiplicative seminorm
norm – $\mathcal{M}(I_{1}^{-})$ –
1: $J^{\downarrow(}I_{1^{\vee})}$
23. $A=\mathbb{Z}$ $||_{\infty}$ Banach (
) $/\vee 4(\mathbb{Z})$
(i) $||_{\infty,\in}:=||_{\infty}^{\epsilon}$ . $(0<\in\leq 1)$ .
(ii) $||_{p,\epsilon},$ $(0<\hat{\mathrm{c}}<1)$ . $||_{p,\in}$ $|p|_{p},\vee--=\epsilon$ $P$
(iii) $\mathbb{Z}/p\mathbb{Z}$ trivial norm semillorlll $||_{p}$ . $||_{p,0}=||_{p}$
(ii)




topology (i) $(\mathrm{i}\mathrm{i})_{\text{ }}$ (iii)
$(0,1]$ trivial norm $||0$
$\mathbb{Z}$ trivial norm Archimedean
24. (trivial norm ) Dedekind $A$ $\mathcal{M}(A)$
– $A$ – A4 $(A)$ $A$
integral $\mathrm{c}\mathrm{l}\mathrm{o}\mathrm{S}\mathrm{u}\mathrm{r}\mathrm{e}A’$ spectrum $\mathcal{M}(A’)$ trivial




25 $([\mathrm{B}\mathrm{e}\mathrm{r}90,1.2.1])$ . $\mathcal{M}(A)$ compact, Hausdorff
2.3 Spectral radius
$A$ Banach $x$ $/\vee[(_{-}4)$ $x$
seminorm $||$ $\mathrm{I}\backslash ^{r}\mathrm{e}\mathrm{r}||$ $|f|\text{ }A/\mathrm{K}\mathrm{e}\mathrm{r}||$ class
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$F$ valuation valuation $F$
$\kappa(x)$ $x$ $(A)arrow\kappa(x)$
$\chi_{x}$ $\chi_{x}$ $f$ $\kappa(x)$ $f(x)$ $|f(x)|$ $|f|$
–
$f\in A$ spectral radius
$\rho(f)=\lim_{narrow\infty}\sqrt[n]{||f^{n}||}=$ $\inf_{n}$
$\sqrt[n]{||f^{n}||}$ (2.3.1)
( $||||$ spectral norm )










Banach $\varphi$ : $Aarrow B$ $\overline{\varphi}:\overline{A}arrow\overline{B}$
$x\in \mathcal{M}(A)$ $\overline{\backslash }x$ $:\wedge\overline{4}arrow\overline{\kappa(x}$) $\mathrm{I}_{\check{1}\mathrm{e}\mathrm{r}\mathrm{n}\mathrm{e}}1$ $\overline{A}$





rigid space Tate algebra –
$r_{1},$ $r_{2},$ $\ldots,$ $r_{n}>0$
$I_{1^{-}} \{r_{\iota^{1}}^{-}T_{1}, \ldots.r_{n}^{-1}T_{n}\}=\{f=\sum_{\underline{\mathcal{U}}=0}^{\infty}a_{\underline{l}}/\underline{\tau}^{\underline{l\text{ }}}|a_{-U}\in I_{1}^{-}$. $|_{C}\iota\underline{\iota \text{ }}|’-\cdot\underline{l\text{ }}arrow 0_{\mathrm{t}}$ as $|\underline{\iota \text{ }}|arrow\infty\}$
$\underline{T},$
$\underline{r},$ $\underline{\iota\ovalbox{\tt\small REJECT}}$ multiindex
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$-$ 3.1. Banach K-algebra $A$ $I\iota’-affinoid.algebra$
$I\mathrm{i}^{r}\{r_{1}^{-1}\tau_{1}, \ldots, r_{7l}^{-1}Tn\}arrow A$
adnussible – Banach $\varphi$ :
$Barrow C$ admissible ${\rm Im}(\varphi)$ $B/\mathrm{I}\acute{\backslash }\mathrm{e}\mathrm{r}(\varphi)$ (
) topological ring
$\underline{\approx}$
$r_{i}$ 1 $A$ strictly $I_{\mathrm{t}^{r}}$-affinoid algebra
32. $I\iota’$-affinoid algebra strict
K-affinoid algebra $I_{1}’-\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{o}\mathrm{i}\mathrm{d}$ algebra strictly $I\mathrm{i}^{r}$-affinoid algebra
$f\in A$ $\rho(f)\in\sqrt{|I\iota^{\cross}|}\cup\{0\}$
$\sqrt{|I\iota^{\cross}|}=\{r\in \mathbb{R}\geq|r^{n}\in|I\iota^{\prime \mathrm{x}}|\}$ .
$\cdot$ .
33. commutative Banach $I\iota’$-algebra $A$ A-
affinoid algebra
34. $I\iota’-\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}\mathrm{n}\mathrm{o}\mathrm{i}\mathrm{d}$ algebra Noetherian closed
..
35. $r>0$ $I_{1}’$ valuation nontrivial $A=K\{r^{-1}T\}$
Berkovich spectrum ( $\Gamma$ ) $\mathcal{M}(A)$
$I\iota’$
( A4 $(A)=\Lambda l(A\hat{\Theta}_{I\backslash }\prime I\wedge 1^{\vee})\mathrm{a}/\mathrm{G}\mathrm{a}1(I^{\prime \mathrm{a}}\mathrm{t}/I1^{\Gamma})$ )
type 1. $t_{a}$ : $f\vdasharrow|f(a)|$ . $a\in I\iota’,$ $|a|\leq r$ .
type 2. $t_{a,\rho}$ : $f \vdash+|f|_{D(a,\rho^{+})}=\max|a_{n}|p^{n},$ $|c\iota|\leq r,$ $0<\rho\leq r,$ $\rho\in|I_{1^{\cross}}’|$ . (
$|I\iota^{\prime\cross}|$ $I_{1^{\cross}}’$ value group )
type 3. $\rho\not\in|I\iota^{\prime\chi}|$
type 4. $\mathcal{E}=\{D^{(\rho)}\}$ closed disk – $\rho$ $D^{(\rho)}$
:. $\rho>\rho’$ $D^{(\rho)}\supset D^{(\rho’)}$ (






$\mathcal{U}=\mathrm{f}^{x\in \mathrm{A}}4(A)||f_{i}(X)|<1,$ $|g_{j}(X)|>1,1\leq i\leq n,$ $1\leq j\leq m\}$
$(f_{i}, g_{j}\in A)$
36. annulus
3.7. embedded disks $\{D^{(\rho)}\}$
maximally complete spherically complete
maximally complete tyPe 4
$\mathrm{m}\mathrm{a}\mathrm{x}\mathrm{i}_{1}\mathrm{n}\mathrm{a}\mathrm{l}\mathrm{l}\mathrm{y}$ complete
value group $(\subset \mathbb{R}\geq)$ innnediate extension maximally
complete nontrivial imnnediate extension
$A$ strictly $I\iota^{-}$-affinoid algebra $\mathrm{n}\mathrm{l}\mathrm{a}\mathrm{x}\mathrm{i}_{1}\mathrm{D}\mathrm{a}1$ spectrum $x\in \mathrm{S}_{\mathrm{P}}11\overline{\perp}(A)$




$A$ $I\mathrm{c}^{-}$-affinoid $\mathrm{a}\mathrm{l}\mathrm{g}\mathrm{e}\mathrm{b}\mathrm{r}\mathrm{a}\text{ }x=/\vee 4(A)$ $X$ $V$ affinoid domain
$I\iota’$-affinoid algebra bounded $\mathrm{h}_{01)}101\mathrm{n}\mathrm{o}\mathrm{r}\mathrm{p}\mathrm{h}\mathrm{i}\mathrm{s}\mathrm{n}1\varphi$ : $Aarrow A\iota^{r}$
$I\mathrm{c}^{-}$-affinoid algebra bounded homomorphism $Aarrow B$ $\mathcal{M}(B)$ $X$
$V$ diagram bounded





$\mathit{1}4_{\nu}$ . – $V=\mathcal{M}$ (. )
$A_{\iota}$ . $A$ flat
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3.3 Affinoid space
$X=\mathcal{M}(A)$ admissible open set affinoid domain admissible covering
affinoid domain Grothendieck topology
(Grothendieck topology ) weak
Grothendieck topology ( ) $Vrightarrow A_{V}$
topology sheaf




$\Gamma(U, O_{X})=V\subseteq \mathrm{c}^{\frac{1\mathrm{i}\mathrm{m}}{r_{\mathrm{s}\mathrm{p}}\backslash }}.\cdot \mathrm{e}\mathrm{c}\mathrm{i}\mathrm{a}1A_{V}$
$\mathit{0}_{X}$ $X$ (2.2 ) sheaf
$I_{1}’$-affinoid algebra
faithful $\mathrm{f}\mathrm{i}\iota 1\mathrm{l}\mathrm{y}$ faithful K-affinoid
space
Obj:(X, $O_{X}$ ), $X=f\vee 1(A)$ ( $A\# 3:I1^{\vee}$.-affilloid algebra).
Morph: $X=\mathcal{M}(A),$ $Y=/\vee l(B)$ $\mathrm{H}_{0}\mathrm{n}1((x, Ox),$ $(Y, O_{Y}))$
bounded homomorphism $Barrow A$
$I\iota’’$ $I\iota’$ non-Archimedean field $X_{(}^{\hat{\bigwedge_{\mathrm{e}}}}DK’=\mathcal{M}(A^{\wedge}\otimes K’)$ $I\iota’’-$
affinoid space
38. $I_{1}’$ affinoid space $I\iota^{r}$ non-Arclrunedean field $I\mathrm{i}’’$
$I\iota’$ ’-affinoid space affinoid space $X,$ $Y$
$I\iota’$ affinoid algebra bounded homomorphism




$A$ $I_{1}’$-affinoid algebra, $B$ A-affinoid algebra. $D$ Banach A-algebra
( 33 ) $A$-homomorphism $\varphi$ : $Barrow D$ $-4$ inner admissible
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( 3.1 )
$\pi$ : $A\{r_{1}^{-1}\tau_{1}, \ldots, \Gamma_{n}^{-1}T_{n}\}arrow B$
$1\leq i\leq n$ $\rho(\varphi(\pi(\tau_{i})))<r_{i}$ $A$
$B$ strictly $\mathrm{K}$-affinoid $\ovalbox{\tt\small REJECT}(\overline{B})$ $\tilde{\phi}(\overline{A})$ integral
3.9. $\varphi$ : $Y=M(B)arrow X=\mathcal{M}(A)$ $I\iota^{r}$-affinoid space $\varphi$
$\sigma\supset$ relative interior Int $(Y/X)\text{ }$
Int $(Y/X)=$ { $y\in Y|Barrow\kappa(y)$ $A$ inner}
Int $(Y/X)$ Int $(Y)$ $Y$
$Y\backslash \mathrm{I}\mathrm{n}\mathrm{t}(Y/X)$ $\partial(Y/X)$ relative boundary
$A=K$ Int $(Y),$ $\partial(Y)$ $\}^{-}$ boundary
3.10. $A=\mathbb{Q}_{p}\{T\}.\mathit{1}X=\mathcal{M}(A)$ Int(X) $=X\backslash \{t_{0,1}\}$
$t_{0,1}$ 35 $||_{D(1)}0$, serninorm
3.11. $Y=D(0, r^{+})\subset X=D(0, s)+,$ $\Gamma<S$ Int $(\}’/X)=Y\backslash \{t_{0,r}\}$
$\varphi$ : $Yarrow X$ affinoid domain Int $(\mathrm{I}^{r}/X)=Y$




$I\iota’$ non-Archimedean Peld $I\iota^{-}$ -quasiaffinoid space
$\mathcal{U}$ $\mathcal{U}$ $I\iota^{r}$-affinoid space $X$ $\varphi$ : $\mathcal{U}arrow X$ $(\mathcal{U}, \varphi)$
$\mathcal{U}$ $U$ $I\mathrm{c}’$-affinoid domain $\varphi(\mathrm{t}^{r}’)$ $X$
$I_{1}’$-affinoid domain
$I\iota^{-}$-quasiaffinoid domain $(\mathcal{U}, \varphi)arrow(\mathcal{V}, \psi)$ $\theta$ : $\mathcal{U}arrow$
$\mathcal{V}$ affinoid domain $U\subset \mathcal{U},$ $\mathrm{V}^{r}\subset \mathcal{V}$ $\theta(U)\subset \mathrm{I}\mathrm{n}\mathrm{t}(V/\mathcal{V})$
$I\iota^{-}$-affinoid algebra $B_{\mathrm{t}}\cdotarrow Au$ bounded
$X=(|X|, Ox)$ $X$ $I_{1^{\vee}}$-analytic atlas
pair $\{(\mathcal{U}_{i,\varphi_{i}})\}_{i\in}I$
(i) $\mathcal{U}_{i}$ $X$ $\{\mathcal{U}_{i}\}_{i}$ $X$
(ii) $\Psi^{\cap}i$ $\mathcal{U}_{i}$ $I\mathrm{i}’$-affinoid space open innnersion.
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(iii) $i,j\in I$ $\circ\varphi_{i}^{-1}$ : $\varphi_{i}(\mathcal{U}_{i}\cap \mathcal{U}_{j})arrow\varphi_{j}(\mathcal{U}_{i}\cap \mathcal{U}_{j})$
..
$I\mathrm{i}^{r}$-quasiaffinoid space . .
$(\mathcal{U}_{i}, \varphi_{i})$ atlas chart $\mathcal{U}\subset X$ $X$ $\varphi$ $\mathcal{U}$
$I\iota’$-affinoid space open immersion $\varphi i^{\circ}\varphi^{-1}$ $I\mathrm{i}’$-affinoid
space $(\mathcal{U}, \varphi)$ $\{(\mathcal{U}_{i,\varphi^{\cap}i})\}i\in I$ compatible
atlas compatible - atlas chart - atlas
4.1. $I\iota^{r}$-analytic space $(|X|, O_{1_{\llcorner}},-)$ alas
$X,$ $Y$ $I\iota’$-analytic space $f$ : $Xarrow Y$
$X$ atlas {( $\mathcal{U}_{i}$ , \mbox{\boldmath $\varphi$}i $Y$ atlas $\{(\mathcal{V}_{j}, \cdot\psi_{j})\}$ $i,j$
$\psi_{j}\circ f\circ\varphi^{-1}i$ : $\varphi_{i}(\mathcal{U}_{i})arrow\psi_{j}’(\mathcal{V}j)$ $I_{1}’$-quasiaffinoid
$I_{1^{-}}$-analytic space (K-An)
non-Archimedean Peld $I_{1’}^{\vee}/I_{1^{\vee}}$ $I\mathrm{c}’’$-analytic space
Il’ analytic space $I\iota’$ analytic space
$(An_{I\mathrm{c}’})$ (Il’-An) (AnI
42. $I\iota’$-analytic space $\varphi$ : $\}’arrow X$ analytic domain $\varphi$ $Y$
$\varphi(Y)$ $I\iota^{-}$ analytic space $\psi$ : $Zarrow X$
$\psi(Z)\subset\varphi(1’)$ – ’ $=_{\Psi^{\cap}}\circ\sigma$ $\sigma$ : $Zarrow Y$
$l^{-}$ $\varphi(1^{r})$ –
}’ (strictly) $I\iota’$-affinoid(resp. (strictly) $I\mathrm{t}_{1^{\vee}}$-quasiaffinoid)space
$Y$ (strictly) affinoid (resp. (strictly) quasi$(ffi\prime lotd)$ domain
$x\in X$ affinoid domain $x$
43. $I\iota^{arrow}$-analytic space $X$ strictly $I_{1^{\vee}- Clna}\iota.y\mathrm{f}.iC$ space com-
pact subset strictly quasiaffinoid domain
$X$ $\mathrm{I}_{1}’$-affinoid space strictly $I\iota^{r}$-analytic space -
affinoid space ( strictly $I\iota^{-}$-analytic quasi-
affinoid space strictly quasiaffinoid space ) $I\mathrm{c}’$
valuation nontrivial
44. $I_{1^{\vee}}$ vahtation nontrivial $X$ strictly K-analytic space
compact subset strictly affinoid doznain
$I_{1}’$-analytic space $\varphi$ : $Yarrow X$ $\}^{-}$ $X$ (
$I\mathrm{c}’$-analytic structure ) open immersion
$Y$ $X$ $\varphi_{*}(O_{\}^{\prime^{r}}})$ coherent
$o_{x}$ -module $\mathit{0}_{x}arrow\varphi_{*}(\mathcal{O}_{\mathrm{J}^{r}}\cdot)$ closed immersion
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$X$ closed immersion $\mathit{0}_{x}$ coherent subsheaf of ideals – –
$\varphi$ : $Yarrow X$ closed immersion $\varphi(Y)$ $X$ closed $I_{1}’$ -analytic
su\’oset $X$ irreducible closed $k$-analytic subset
$I\iota^{r}$-analytic space $\varphi:Yarrow X$ $Yarrow Yx_{X}Y$ closed immersion
separated $X=\mathcal{M}(I_{1)}’$ $Y$ separated
$Yarrow X$ separated $|Y|arrow|X|$ separated
$Y$ separated $|Y|$
Hausdorff
4.5. $I\mathrm{c}’$-analytic space $X$ separated affinoid domain $X$
closed affinoid domain affinoid domain
46. 39 (relative ) boundary $I\mathrm{c}’-$
analytic space Int $(\iota^{\Gamma}/X),$ $\partial(1’/X)$ Int(X), $\partial(X)$
$\partial(X)=\emptyset$ $I_{\mathrm{L}^{-}}$-analytic space closed
4.2
47 $([\mathrm{B}\mathrm{e}\mathrm{r}90,3.2.1])$ . $I_{1^{-}}$-analytic space
$X$ $X$
$F$ order $r\iota+1$
$n$ dinl $(X)$ order
$\leq n$ $n$
48 $([\mathrm{B}\mathrm{e}\mathrm{r}90,3.2.6])$ . $X=\mathcal{M}(A)$ strictly $I\iota^{-}$-affinoid space
$\dim|X|$ $A$ Krull dinl $A$ – diln $(\partial(X))=\mathrm{d}\mathrm{i}_{\ln}A-1$
5 Rigid analytic space
$I\iota^{-}$ non-Archillledean field valuation
nontrivial rigid $I\iota’$-analytic space Grothendieck topology
$A$ strict $I\iota^{-}$-affinoid algebra $\mathcal{X}=\mathrm{S}\mathrm{p}\mathrm{n}\mathrm{u}(A)$ strong
Grothendieck topology ( ) (affinoid domain
)
(i) $L^{*}\subset \mathcal{X}$ admissible open affinoid subdomain $\{L_{i}^{\mathrm{v}}\}_{iI}\in$
affinoid $\varphi$ : $\mathcal{Y}arrow \mathcal{X}$ $\varphi(\mathcal{Y})\subset \mathrm{L}^{\tau}$ $\{(c_{i}^{\tau})\}_{i\in I}$
$h(\mathcal{Y})$
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(ii) $\{U_{i}\}_{i\in I}$ $X$ admissible open set $U$ admissible open
admissible covering affinoid $\varphi$ : $\mathcal{Y}arrow \mathcal{X}$ $\varphi(\mathcal{Y})\subset U$
$Y$ affinoid subdomain $\{\varphi^{-1}(U_{i})\}_{i\in}I$
Grothendieck $I\mathrm{c}^{-}$-affinoid rigid K-analytic
space
5.1. [Ber96, (0.1.2)] affinoid subdomain special domain
([BGR84] rational domain) Gerritzen-Grauert
[BGR84, 735] affinoid domain special doinain
Grothendieck topology –
$X$ separated, strictly $I\iota’$-analytic space
$\lambda_{0}^{r}=\{x\in X|[\kappa(x) : I_{1}^{arrow}.]<\infty\}$
3.1 $A\mathrm{x}_{0}^{\mathit{7}}$
Grothendieck topology
(i) $U\subset x_{0}$ admissible open strictly affinoid domain $Y\subset X$
$\}_{\acute{0}}\cap U$ r0 adn ssible open
(ii) $\{U_{i}\}_{i\in I}$ $A1^{r}0$ admissible open [ $T$ adnrissible open
admissible covering strictly affinoid domain $\mathrm{Y}\subset X$
$\{[/_{i}\cap \mathrm{Y}’\vee 0\}$ $U\cap Y0$ admissible covering
45 strictly affinoid domain $\mathrm{a}\mathrm{d}\mathrm{l}\mathrm{n}\mathrm{i}_{\mathrm{S}}\mathrm{S}\mathrm{i}\mathrm{b}\mathrm{l}\mathrm{e}$ open strictly
affinoid domain adlnissible covering $X$ Grothendieck
topology weak Grothendieck topology ( )
33 strictly affinoid domain $V$
$o_{x}(V)$ strictly K-affinoid algebra
$x_{0}$ $d\backslash _{0}^{\vee}$ weak Grothendieck
topology ( )
44 $X$ strictly affinoid domain $\{\nu_{i}^{r}\}$ $\lambda_{0}’$ admissible
affinoid covering $\{V_{i,0}\}$ $o_{x}$ $\mathrm{t}_{i,0}^{r}$
–
–
$o_{x}$ $l_{i,0}’/$ $\mathit{0}_{x_{0}}$ $x_{0}$
$X$ rigid $I\mathrm{c}^{-}$-analytic space
52.
(separated strictly $I_{1}’$-analytic space) $arrow$ ( $1^{\cdot}\mathrm{i}\mathrm{g}\mathrm{i}\mathrm{d}K$-analytic space)
$X-+_{\mathrm{z}}\lambda_{0}^{-}$
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fully faithful ground field base change
53. paracompact separated strictly $I\mathrm{c}’$-analytic space
admissible affinoid quasiseparated $I\iota’$-rigid space
6 GAGA
$I\iota^{\nearrow}$ nontrivial valuation non-Archimedean field (
trivial valuation GAGA )
$z\lambda^{r}$
.
$I_{1}’$ scheme $\Phi$ $\mathcal{X}\in A\cdot n_{I\mathrm{c}’}$ Il’-
$\mathrm{H}\mathrm{o}\mathrm{m}_{K(}\mathcal{X}.X)r$ An
6.1 $([\mathrm{B}\mathrm{e}\mathrm{r}90,3.4.1])$ . $\Phi$ closed ( 4.6 ) K-analytic space $X^{\mathrm{a}\mathrm{n}}$
$\pi$ : $X^{\mathrm{a}\mathrm{n}}arrow X$
(i) $I\iota’$ non-Archimedean Peld $Ii’$ $X^{\mathrm{a}\mathrm{n}}(I\iota^{-})\simeq X(K)$ . $\pi$
$z\lambda_{0^{\mathrm{n}}}^{7}\mathrm{a}\simeq A\mathrm{x}_{0}^{arrow}$ ( $\angle \mathrm{Y}_{0}$ $X$ )
(ii) $x\in X$an $\Gamma\downarrow x$ : $\mathit{0}_{x_{\pi}()},xarrow O_{X^{\mathrm{a}\mathrm{n}},x}$
$x\in X$an $\hat{\pi}_{x}$ : $\hat{o}_{x_{\pi}()},x\simeq\hat{\mathcal{O}}_{X^{\mathrm{a}\mathrm{n}},x}$
$X$ $X^{\mathrm{a}\mathrm{n}}$ (
) reduced, normal. Cohen-Macaulay, regular, smooth
$X$ $X^{\mathrm{a}\mathrm{n}}$
scheme $\varphi$ : $Yarrow X$ flat, unramifiecl. etale, $\mathrm{s}\mathrm{n}\mathrm{l}\mathrm{O}\mathrm{o}\mathrm{t}\mathrm{h}$ , separated. injective,
surjective, open immersion, isomorphisnn, lnonomorphisln
$\varphi^{\mathrm{a}\mathrm{n}}$ : $Y^{\mathrm{a}\mathrm{n}}arrow X^{\mathrm{a}\mathrm{n}}$ $\hat{\Psi}$
dominant, closed inrmersion, proper, finite
$X$ $|X^{\mathrm{a}\mathrm{n}}|$
62 $([\mathrm{B}\mathrm{e}\mathrm{r}90,3.4.8])$ . (i) $X$ $\mathrm{s}\mathrm{e}\mathrm{p}\mathrm{a}\mathrm{r}\mathrm{a}\mathrm{t}\mathrm{e}\mathrm{d}\Leftrightarrow|X^{\mathrm{a}\mathrm{n}}|$ Hausdorffi
(ii) $X\mathrm{B}_{1}^{\star}\mathrm{p}\mathrm{r}\mathrm{o}\mathrm{p}\mathrm{e}\mathrm{r}\Leftrightarrow|X^{\mathrm{a}\mathrm{n}}|\mathrm{B}\grave{\grave{>}}$ Hausdorff, compact.
(iii) $X$ $\Leftrightarrow|X^{\mathrm{a}\mathrm{n}}|$ arcwise connected.
(iv) $X$ $|X^{\mathrm{a}\mathrm{n}}|$ –
cohomological $\mathcal{F}$ $\mathcal{O}x-11\mathrm{l}\mathrm{o}\mathrm{d}\iota \mathrm{t}\mathrm{l}\mathrm{e}$ $\sim(\mathit{4}\mathfrak{l}^{*}F)$
$O_{X^{\mathrm{a}\mathrm{n}}}$-module $\mathcal{F}^{\mathrm{a}\mathrm{n}}$ 6.1 (ii) $\mathcal{F}\vdash\Rightarrow \mathcal{F}^{\mathrm{a}\mathrm{n}}$
coherent coherent
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6.3 $([\mathrm{B}\mathrm{e}\mathrm{r}90,3.4.9,3.4.10])$ . $\varphi$ : $Yarrow X$ $I_{\mathrm{t}}’$. scheme
proper morphism coherent $O_{Y}$ -module $\mathcal{F}$
. . $-...\cdot.$ . .. $\cdot$ .
$(R^{p}\varphi_{*}F)^{\mathrm{a}\mathrm{n}}arrow R^{p}\varphi_{*}^{\mathrm{a}\mathrm{n}}(F^{\mathrm{a}}\mathrm{n})$ , $(p\geq 0)$
$X$ proper




$H^{p}(X, F)\simeq Hp$ ( $x$an, $\mathcal{F}\mathrm{a}\mathrm{n}$ )
6.4. $X$ proper K-scheme
(coherent $Ox- \mathrm{m}\mathrm{o}\mathrm{d}\mathrm{u}\mathrm{l}\mathrm{e}$ ) $arrow$ ( $\mathrm{c}\mathrm{o}\mathrm{h}\mathrm{e}\mathrm{r}\mathrm{e}\mathrm{n}\mathrm{t}O_{X^{\mathrm{a}\mathrm{n}}}$-nlodule); $\mathcal{F}-\not\simeq \mathcal{F}^{\mathrm{a}\mathrm{n}}$
65. fully faithful
(proper $I\iota- \mathrm{S}\mathrm{C}\mathrm{h}\mathrm{e}\mathrm{l}\mathrm{n}\mathrm{e}$ ) $arrow$ ( $I\mathrm{c}^{-}$-analytic space); $X-\neq X$an
66. reduced proper $I_{1^{\vee}}$-analytic space $X$ 1 projective
$I_{1}’$ }’ $X\simeq\}^{\mathrm{a}\mathrm{n}}-$
6.7 ( $[\mathrm{d}\mathrm{J}95$ , Prop. 3.2]). compact irreducible separated K-analytic
space $X$ 1 affinoid projective
[FM86] rigid space 53
7
$X$ $I\mathrm{c}^{-}$-analytic space $X$ $x\in X$ $\mathrm{d}\mathrm{i}\mathrm{n}1_{x}X$ $V$ $x$
affinoid dinl $A_{V}$ $X$ pure dimensional
$x\in X$ $\dim_{x}x=\mathrm{d}\mathrm{i}_{\ln}x$
$I_{1^{\vee}}$ lytic space $X$ $x$ smooth $I\iota^{-}$ non-Archimedean field
$I\iota’$ ’ $X’=X\copyright K\wedge$ $x$ $x’\in X’$ regular, $x’$
regular $X$ smooth pure dimensional
smooth
7.1 $([\mathrm{B}\mathrm{e}\mathrm{r}98])$ . $I_{1^{\vee}}$ nontrivial valuation non-Archimedean Peld
$X$ smooth $I_{1}’$-analytic space strictly $I_{1^{\vee}}$-analytic domain




























ana\’iytic space affinoid subdornain strict
24 non-Archimedean Banach reduction
62
$I\mathrm{i}’$-affinoid reduction $I_{1}’$-affinoid space affinoid
reduction
( rigid space )
82. $I\iota’$-affinoid space $X$ affinoid domain $V$ reduction
map $\overline{V}arrow\lambda^{\tilde{r}}$ open immersion formal separated $I\mathrm{i}^{\vee}-$
analytic space affinoid $\{U_{i}\}i\in I$ $\mathrm{f}_{\mathrm{o}\mathrm{r}\mathrm{l}\mathrm{n}\mathrm{a}}1$ $i,$ $j\in I$
$U_{i}\cap U_{j}$ $U_{i}$ formal subdomain formal covering
$\{U_{i}\}_{i\in I},$ $\{V_{j}\}_{j\in J}$ equivalent $i\in I,$ $j\in J$ $U_{i}$ $V_{j}$
$U_{i}$ $V_{j}$ formal subdomain
Formal $\mathcal{U}=\{U_{i}\}_{i\in I}$ reduction
$\tilde{\lambda^{arrow}}$
$\tilde{\mathrm{Y}}_{\mathcal{U}}$ formal covering equivalence class
$z\overline{\lambda’}$ (rigid space formal model admissible blowing
up )
$I\iota’$-affinoid algebra $A$ distinguished $A$ spectral norm $f$ :
$I\iota’\{\tau 1, . .-, T_{n}\}arrow A$ residue norm ( $I\mathrm{c}^{-}\{\tau 1, \ldots.T_{\mathrm{n}}\}$ llorm $||’\not\in$:
$|f|= \inf_{f’arrow f}|f|’$ norm) $I_{1}’$
$A$ distinguished $A$ reduced $A$ spectral
norm $|I_{1}’|$ Separated $I_{1}’$ nalytic space formal
covering $\mathcal{U}=\{U_{i}\}$ $U_{i}$ distinguished distinguished
$X$ $I.\iota^{r}$ smooth geometrically connected projective 1
$X^{\mathrm{a}\mathrm{n}}$ distinguished formal covering $\mathcal{U}$ $z\overline{1^{-}}u$ K-split semistable
reduction $k$ $C$ k-split
(i) $k$
(ii) $x$ – k-split] $h^{\wedge}(X)$
$k$ –
(iii) $H^{0}$ (C. $O_{C}$ ) $=k$ .
.
3 $\mathcal{U}$ $\mathcal{V}$ distin-
.guished formal covering $x_{v}^{\overline{r}}$ $I_{1^{-}}^{-}$-split stable reduction
$z \lambda=\sim_{r}\bigcup_{i}\lambda_{i}^{\overline{\prime}}$ reduction $g(Y)$ $1^{r}$
$b_{1}(\triangle(_{J\mathrm{x}}^{-_{\Gamma}}))$
$-1’\sim$ incident graph ( dual graph) $\triangle(\lrcorner 1^{\vee})\sim$
(
– -split





$\lambda^{r}$ $I_{1}’$ smooth geoinetrically connected projective 1
$I\mathrm{i}^{r}$ Galois $I\iota’’$ $X^{\mathrm{a}\mathrm{n}}\otimes I\mathrm{i}’’$ distinguished formal
covering reduction $I\iota’-_{J}$-split stable reduction
$X^{\mathrm{a}\mathrm{n}}$ $\triangle(\overline{X})$
83. $X$ smooth geometrically connected projective $g$ 1
$X^{\mathrm{a}\mathrm{n}}$ 1st Betti number $b_{1}(X^{\mathrm{a}\mathrm{n}})$ $g$ –
$X$ Tate curve torsor Mumford curve
$X$ good reduction $b_{1}(X^{\mathrm{a}\mathrm{n}})=0$
Mumford curve (Mumford curve
)
84. $X$ smooth geometrically connected projective $g$ 1
(i) $\lambda^{r}\ovalbox{\tt\small REJECT} 3$; Mumford curve.
(ii) $X^{\mathrm{a}\mathrm{n}}$ $U$ $\mathrm{P}_{\mathrm{A}}^{1}$, $\mathrm{P}^{1}(I\iota’)$
(iii) $X^{\mathrm{a}\mathrm{n}}l\mathrm{h}I\backslash ^{r}$-split totally degenerate reduction.
$I\mathrm{c}’-$ -split totally degenerate reduction reduction $I\mathrm{c}’-$-split
rational
83
8.5. (Tate curve). $\lambda^{r}$ $q\in I\mathrm{c}’*,$ $|q|<1$ Tate curve $E_{q}$ torsor
$I\mathrm{i}^{\vee}$ $L$ $q\in N_{L/I\text{ }}$ $(L^{*})$
$X^{\mathrm{a}\mathrm{n}}$
$\mathrm{G}_{m,L}$ $|X|$ $\pi_{1}^{\mathrm{t}\circ}(\mathrm{p}\lambda^{r})$
$\pi_{1}^{\mathrm{t}\mathrm{o}}(\mathrm{P}X^{\mathrm{a}}\mathrm{n})\simeq \mathbb{Z}$ $(X [egg1] L)^{\mathrm{a}\mathrm{n}}arrow X$an
86. ( Mumford curve). Mumford curve (
analytic space rigid space $[\mathrm{G}\mathrm{v}\mathrm{d}\mathrm{P}80]$
) $\Gamma\subset PGL_{2(I)}\iota’$ $x\in \mathrm{P}^{1}(\overline{I\iota^{\prime\iota}ga})$ $\Gamma$ limit point
$y\in \mathrm{P}^{1}(I_{1^{alg}}^{r})$ $\{\gamma_{n}’\}_{n}\geq 0\subset\Gamma$ ( $m\neq n$ $\gamma_{m}\neq\gamma_{n}$ )
$1_{1\mathrm{m}_{narrow\infty}}\wedge\prime n(y)=x$ $\Gamma$ $1\mathrm{i}_{1}\mathrm{n}\mathrm{i}\mathrm{t}$ point $arrow \mathrm{r}\nabla$
$\Gamma$ discontinuous $\Sigma_{\Gamma}\neq \mathrm{P}^{1}(I_{1}^{\overline{-1}}\mathrm{a}\mathrm{g})$ $x\in \mathrm{P}^{1}(I_{\overline{1^{\mathrm{a}\mathrm{l}}}}^{-}\mathrm{g})$ $x$
orbit $\overline{\Gamma x}$ compact
8.7. $\Gamma\subset PGL_{2(I’}\mathrm{t}$ ) nontrivial
discontinuous Schottky group




$\Gamma$ rank 1 $\Sigma_{\Gamma}$
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$\Gamma$ rank $\mathit{9}\geq 1$ Schottky group $\Gamma$ $\Omega_{\Sigma}:=\mathrm{P}^{1}\backslash \Sigma_{\Gamma}$
$\Omega_{\Gamma}/\Gamma$ compact $\Omega_{\Gamma}/\Gamma$ proper
K-analytic space . proper $I\iota’$-analytic curve 66
$I\mathrm{i}’$ smooth geometrically connected $x_{\mathrm{r}}^{r}$ $I\iota’$-analytic




$I_{1}’$ nontrivial valuation non-Archimedean field
Introduction
Berkovich space locally constant
9.1. $X=D(0,1^{+})=\mathcal{M}(I_{1}^{r}.\{T\}),$ $d\lambda^{\mathit{7}*}.=X\backslash \{0\}$ $- O_{X}*$ -module
$O_{X^{*}}$ $\Lambda I$ $\nabla$
$\nabla(1)=-1_{\mathrm{L}}\neg\frac{dT}{T}$
$X^{*}$
$x\in x^{*}\cap \mathrm{s}_{\mathrm{p}(K\{T}\ln\})$ $\nabla=0$ $\log T$




92. $q\in I_{1^{-\cross}},$ $|q|<1$ $q$ Tate curve $E_{q}=$ “ $I_{1^{\cross}}’/q^{\mathbb{Z}}$ ”
$\omega$ canonical diffferential $ilI=O_{E_{q}^{\mathrm{m}}}$ $\nabla(1)=’\omega$
$\mathrm{G}_{m}arrow E_{q}^{\mathrm{a}\mathrm{n}}$
$t$ $\nabla=0$ $\mathit{1}4\ovalbox{\tt\small REJECT} I$
horizontal section locally constant Cauchy
– Mumford curve
10
8.1 Berkovich space etale
[Ber93] Berkovich space etale
$[\mathrm{d}\mathrm{J}95]$
65
PPnite etale Berkovich space
$\pi_{1}^{\mathrm{t}\mathrm{p}}\circ$
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